It is unclear what factors should be considered to determine which patients might benefit from this approach. We sought to determine if there are differences between the perceived need for comanagement between urologists and hospitalists. Preoperative variables were analyzed to determine which factors might be associated with need for comanagement. Methods: A case-based survey was emailed to urologists and hospitalists at 3 academic institutions to investigate perceptions regarding need for inpatient medical comanagement of fictitious patients following cystectomy. Decisions were rated based on patient comorbidities, age, race, sex, cancer stage, neoadjuvant therapy, alcohol intake, performance status,
Eighty-five percent of hospitalist groups report assisting other physicians with the medical comanagement of patients in some capacity, as published in the [2005] [2006] and English literacy. A Wilcoxon rank sum test assessed each question for differences. A Mantel-Haenszel chi-square test was used to assess whether the proportion of respondents who advocated for comanagement increased as Charlson comorbidity score increased. Results: The most significant determinant of need for postoperative comanagement was patients' comorbidities. Urologists and hospitalists did not differ significantly in beliefs regarding need for comanagement. Conclusion: The most important determining factor for comanagement was presence of comorbidities. Further studies are needed to evaluate the impact of this multidisciplinary approach.
Hannick/Adams/Sandhu/Kliethermes/ Mazur/Meeks/Sobek/Coogan/Sadaf/ Quek/Schulwolf Society of Hospital Medicine survey. Orthopedics is the most common surgical subspecialty incorporating comanagement into their model at approximately 40% with urology trailing at approximately 25% [1] . The evidence supporting comanagement is mixed. One study showed a reduction in length of stay and resource utilization when an internist joined a cardiothoracic surgery team [2] . Another demonstrated decreased time to surgery in patients with hip fractures [3] . While no difference was noted in neurosurgical patients in terms of mortality, readmission rates, or length of stay, there was an increased perception of improved care by the nursing staff when hospitalists were involved with patient management [4] . One randomized controlled trial in orthopedic patients undergoing elective joint replacements showed that those randomized to comanagement demonstrated significantly fewer complications and a significant reduction in adjusted length of stay by 0.5 days [5] . The variability in results may be related to patient selection, particularly because all patients may not benefit from comanagement. Identifying those who might benefit most from comanagement may provide improved clinical outcomes and resource utilization. The 3 centers involved in this study recently integrated hospitalist comanagement into the care of select urologic patients. The patients were chosen using non-standardized criteria by the urologists and subsequently comanaged by a hospitalist. We sought to determine whether urologists and hospitalists agree with the patient selection and to identify which factors may be most important in the selection process.
Methods
Three academic institutions whose urologic surgical services actively involve hospitalist comanagement in their post-surgical patient's care participated in this study. Full Institutional Review Board approval was obtained from the participating institutions prior to proceeding with the study.
An online survey composed of 10 case scenarios was created with the common theme of a mock bladder cancer patient scheduled to undergo radical cystectomy. In the question stem, the text included 5-6 variables that alternated in each question: type and number of patient comorbidities, gender, age, race, cancer stage, use of neoadjuvant therapies, Eastern Cooperative Oncology Group (ECOG) performance status, social history, and English literacy (table 1) .
Survey respondents were asked 1) "Postoperatively, do you believe the patient requires medical comanagement with a hospitalist (yes/no)", and 2) "Please rank which variables influenced this decision (1 = most important, 5 = least important)". The variables were rotated in an attempt to determine the role each played in the survey respondent's decision-making process about the necessity for hospitalist comanagement.
Questions were shuffled in the order they appeared in the survey and certain cases purposely had the same potential influential variable present. This was implemented to minimize leading bias in responses as well as to allow for differences in variable ranking based on scenario. Following the case-based scenarios, respondents were asked demographic questions regarding their area of practice, age, gender, years in practice since completing training, fellowship training, and whether they individually use hospitalist comanagement.
Survey data were collected and managed using REDCap electronic data capture tools hosted at Northwestern University [6] . The order of presentation for the variables in each question stem varied to minimize presentation bias when answering the survey. Respondents were required to rank each of the variables with a unique degree of importance and were not able to leave any variable unranked. A pilot version of the survey was sent to several urology residents uninvolved in the study to verify that the survey was functional and comprehensible. From this, there were several modifications made to the universal design of the survey but no content was altered.
Email addresses were collected from all faculty urologists practicing adult urology and from all faculty hospitalists participating in postoperative management of surgical patients. An invitation and link to the survey was emailed to all potential respondents through REDCap. Surveys were distributed in March 2015 and respondents were given 1 month to respond. Reminder emails to complete the survey along with the survey link were sent out 1 week and 1 day prior to the survey closure date.
For each scenario, a Pearson chi-square or Fisher's exact test was used to determine whether comanagement was recommended between urologists and hospitalists. Because each scenario also required participants rank patients' comorbidities as requiring management by a hospitalist, a Wilcoxon rank-sum test was also used to assess for differences in these rankings between urologists and internal medicine physicians. Finally, a Mantel-Haenszel chisquare test for trend was used to assess whether the proportion of respondents who advocated for hospitalist intervention increased as Charlson comorbidity score (CCS) increased.
Results
The survey was emailed to 89 physicians and 35 (39.3%) responded. Among these respondents, 12 (34%) identified as urologists and 18 (51%) identified as hospitalists. Among the urologists, 11 (92%) were male and 1 (8%) was female; there were 9 (50%) male hospitalists and 9 (50%) female hospitalists. The median years in practice for urologists was 15 years [interquartile range (IQR) = 4.75-34.00] and for hospitalists was 6 years (IQR = 3.00-15.00).
Age was only a significant predictor of comanagement in scenario 1, where the patient was notably 82 years old (p < 0.001). For all other scenarios, age was not a significant factor in the decision to include or exclude comanagement. Patient comorbidities played a marked role in estimating respondents' use of comanagement.
For example, scenarios 1 and 4 comprised otherwise healthy patients with few comorbidities and, as expected, the patients' health was the strongest reason for respondents' decisions not to involve comanagement (table 2) .
In scenarios 3, 6, and 9, where patients had multiple comorbidities, all respondents felt that comanagement was necessary and ranked comorbidities as most important or somewhat important in making that decision. Table 1 . Case-based survey question stems and variables within each stem that respondents were asked to rank from 1 (most important) to 5 (least important) as having influenced their decision about necessity for hospitalist comanagement Question stem followed by "Post-operatively, do you believe the patient requires medical comanagement with a hospitalist?" Ms. X is an 82-year-old Caucasian woman with recently diagnosed muscle-invasive bladder cancer and no other medical problems. She is scheduled to undergo radical cystectomy with urinary diversion. Mr. X is a 72-year-old Asian man with recurrent BCG-refractory carcinoma in situ of the bladder who has opted to proceed with early radical cystectomy with urinary diversion. He has a history of a myocardial infarction. Ms. X is a 48-year-old African American woman with recently diagnosed muscle-invasive bladder cancer, and a history of congestive heart failure and diabetes with no end-organ damage. She is scheduled to undergo radical cystectomy with urinary diversion. At 65 years old, Mr. X recently successfully completed neoadjuvant chemotherapy for muscle-invasive bladder cancer. He is a Hispanic male, and otherwise healthy, and is now scheduled to undergo radical cystectomy with urinary diversion. Mr. X is a 60-year-old Caucasian man with a history of peptic ulcer disease, hypertension, and moderate renal disease (GFR 40 ml/min/ 1.73m 2 ). He is scheduled to undergo radical cystectomy with urinary diversion for his clinical stage T3 bladder cancer. 68-year-old Ms. X was recently diagnosed with muscle-invasive bladder cancer. She is African American and has a history of hypertension, peripheral vascular disease, diabetes with end-organ damage, and moderate liver disease. She is scheduled to undergo radical cystectomy with urinary diversion. Mr. X is a 65-year-old Caucasian man with recurrent BCG-refractory carcinoma in situ of the bladder who has opted to proceed with early radical cystectomy with urinary diversion. He has a history of a myocardial infarction, but is able to carry out most activities with only slight shortness of breath. Caucasian 76-year-old Mr. X, who enjoys 3 glasses of bourbon daily, was found to have hematuria at his annual check-up for mild chronic liver disease. He was ultimately diagnosed with muscle-invasive bladder cancer. He is now scheduled to undergo radical cystectomy with urinary diversion. Ms. X is a 77-year-old Hispanic woman with a history of diabetes with end-organ damage, hypertension, and severe renal disease for which she is on hemodialysis. She is mostly confined to home, except for medical appointments. She is scheduled to undergo radical cystectomy with urinary diversion for her muscle-invasive bladder cancer. Ms. X is a 60-year-old Caucasian woman with a history of peptic ulcer disease, hypertension, and moderate renal disease (GFR 40 ml/min/1.73m 2 ). She comes to the office to learn more about her muscle-invasive bladder cancer and discuss scheduling her radical cystectomy with urinary diversion. She is not English-literate. Further, as CCS increased across the scenarios, there was a significant trend in the proportion of respondents agreeing to hospitalist intervention (p < 0.001) (table 3).
In scenarios 1, 6, 7, and 10, hospitalists rated preoperative bladder cancer stage as being significantly more important in their decision to opt for comanagement, however these results were marginal. Urologists were overall neutral about the effect of cancer stage on the need for comanagement as compared to their hospitalist colleagues ( fig. 1) .
For most scenarios, race was an unimportant factor in determining the need for comanagement. However, for scenario 6, n = 16/18 (89%) of hospitalists felt race was unimportant while n = 4/12 (33%) of urologists reported race as an important determinant of comanagement (p = 0.045). Similarly, in scenario 8, 100% of hospitalists indicated race was unimportant whereas n = 5/18 (28%) of urologists indicated race was an important determinant (p = 0.015).
Though there were only 2 scenarios addressing ECOG performance status, it is clear that urologists and hospitalists differ when ECOG is grossly decreased (i.e. EC-OG-PS 2). In scenario 9, for example, 100% of urologists felt ECOG performance status was an important determinant of comanagement whereas only 67% of hospitalists indicated ECOG performance status was important (exact p = 0.02). Moreover, n = 19 of 23 respondents (83%) who indicated that comanagement was required for scenario 8 (i.e., which specifies a gross abnormal alcohol intake level of 3 glasses of bourbon daily) also felt that that such alcohol consumption was an important determinant requiring comanagement. By comparison, only n = 5/7 (71%) of respondents who declined comanagement for scenario 8 indicated alcohol intake was an important determinant requiring comanagement (p = 0.04).
Overall, urologists and hospitalists did not significantly differ in their belief regarding the need for comanagement (range: p = 0.19 through p = 0.99 for scenarios 1 through 10). However, in scenario 1, physicians who requested comanagement had significantly more years of practice [median (Mdn) = 16, IQR = 7-17] when compared to those who did not require comanagement (Mdn = 6, IQR = 4-8; p = 0.03). Similar results were seen in scenario 8 (trending towards significance at p = 0.07). Importantly, when these results were stratified by gender, there was no difference in respondents' years of practice between those who reported recommending versus not recommending comanagement. Lastly, when stratified by area of practice (urology versus hospitalist), the significance among the scenarios disappeared among urologists but persisted for hospitalists in scenario 1, where those advocating for comanagement had significantly more years of experience (Mdn = 15, IQR = 6-17) than 
Discussion
Numerous studies have been published reporting complication rates following radical cystectomy ranging from 20 to 64% in the early postoperative period [7] [8] [9] [10] [11] .
Hospitalist comanagement of surgical patients has been well reported in the literature in various surgical subspecialties with the goal of minimizing morbidity, mortality, and length of stay [12, 13] . To our knowledge, no literature has been published to date specifically examining the use of hospitalist comanagement in postoperative urologic patients. As this is a relatively new practice, there is no standardization regarding the involvement of hospitalist comanagement and hence utilization of this resource has been inconsistent. Current practice within Note: Counts within each cell are reported with percent within column in parentheses. Significance (p) was determined using the Mantel-Haenszel chisquare test for trend. We sought to distinguish what preoperative patient variables might trigger a hospitalist consult, and if these varied between urologists and hospitalists. To our knowledge, in the published literature, our survey of 35 physicians is the first in which urologists and hospitalists were queried about their perceptions regarding comanagement in urologic surgical patients.
In our 10 case-based scenarios, the 2 specialties did not vary significantly in their decision to involve hospitalist comanagement. The most significant and consistent determinant of the need for postoperative comanagement was a patient's comorbidities. When these comorbidities were ranked based on CCS, respondents continued to be significantly more likely to answer "yes" for comanagement as the CCS increased. Age, race, gender, cancer stage, neoadjuvant therapy, alcohol intake, ECOG performance status, and English literacy were not significant factors in the perceived need for comanagement.
In several scenarios, hospitalists indicated that a patient's cancer stage was a strong factor in their involvement of comanagement, whereas urologists rated the patient's stage as neutral in affecting this decision. Three of these scenarios included patients with muscle-invasive bladder cancer, a clear indication for timely cystectomy, whereas the third patient had recurrent carcinoma in situ, which does not always necessitate immediate cystectomy. This likely reflects specialty-specific knowledge between the 2 disciplines about the association between cancer stage and outcomes, as the urologist's knowledge and experience with the disease is more robust than the hospitalist's.
The limitations of this study include its small sample size and low response rate (39.3%). We attempted to solicit responses from physicians at 3 independent academic institutions, however they were all from the same major metropolitan city and were all affiliated with tertiary care referral centers. While we used robust non-parametric models, the results may not necessarily be representative of the broader urologic or hospitalist community. Distributing the survey to a wider audience of academic and non-academic urologists and hospitalists might yield a larger sample size upon which stronger conclusions might be drawn.
Several of the variables, such as neoadjuvant therapy, alcohol intake, performance status, and English literacy, were only included 1 to 2 times in the various scenarios, therefore any observations lack the power to yield formative conclusions. Increasing the complexity of all the scenarios by incorporating these variables more frequently, however, would have put the survey respondents at risk for fatigue, thus potentially worsening the response rate.
Future studies are needed to evaluate what specific patient factors should be used to determine selection for hospitalist comanagement.
Although urologists and hospitalists contribute unique perspectives on overall patient health, they generally agreed that following radical cystectomy, patients with more comorbidities should have hospitalist comanagement. Further studies evaluating patient variables and outcomes in a real-world scenario are needed to identify the thresholds needed for initiating comanagement. These studies would help standardize the implementation of comanagement leading to potentially improved patient outcomes and more efficient and economic healthcare delivery.
